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Preface to the series 


At the present time there is a growing dissatisfaction with mathematical 
work in schools. There is a feeling that the content of courses does not 
fit in with the present-day needs of science and technology, industry and 
trade. At the same time the attitude of teachers towards the teaching of 
mathematics is undergoing a fundamental change. More and more 
teachers are coming to feel that teaching by ‘rule’ is not good enough. 
They want children to find out more for themselves, to question what 
they are doing and to find their own ways of solving problems. They want 
children to understand rather than to learn like parrots. 

These two movements—the modernisation of the content of mathe- 
matics and the shift of emphasis from ‘the teacher teaching’ to ‘the child 
learning’—are going on together in many countries. They both make 
large demands on teachers, especially in the primary school. These 
teachers now need to take a new look at mathematics itself and at the 
same time try to introduce more enlightened methods in the classroom. 

If these changes are to come about, teachers in schools and students in 
training will need all the help they can be given. It is for this purpose that 
this series of short books has been written. The aim is to give teachers and 
student-teachers a aew mathematical background so that they can 
introduce modern mathematics in the primary school. The books do not 
set out to deal with the classroom situation itself but they do present, at 
teacher level, the kind of approach now being introduced into schools. 

The first five books will provide a background to the first three years 
of mathematical work in the primary school. Further books will cater for 
the whole primary range. The approach is simple and straightforward 
and no previous knowledge is assumed. Many exercises (with answers) 
are provided at each stage; they need to be worked through very care- 
fully. The exercises not only consolidate the work already done but 
provide the starting-point for the next stage. 


St Luke’s College, Exeter D.P. 
March, 1968 ОЛКЕ 
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1. ONE-TO-ONE 


A. A new word 


o 


n ү К 2 ; 7 
a^ Hu AC 
Moti 


e 
* oum 


Ы а row of cars 
a group of women 


а group of trees some birds some cyclists 


The phrases that are written under the small pictures are those we use in 
everyday life. In mathematics, however, we find it better to say a set of 
trees, a set of cars, a set of women, a set of birds, a set of cyclists. We use 
S&t'instead of ‘some’, ‘row’, ‘group’. 
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ОМЕ-ТО-ОМЕ 


Many of us may wonder why we use set rather than ‘group’. We could 


use ‘group’, but later on, this word is used for another purpose. Using 
the word set prevents confusion. 


"eas, 


Mes an T 


Look at the picture. What do we see? 
a set of huts { PANA) 


a set of baskets { ee же, | 


a set of cows | дейс GR. | 


To show clearly what is in each set we have enclosed its members in curly 
brackets. 


Exercise | ^ 
1. Sketch some of the other sets in the picture. 
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i Е 
ONE-TO-ONE 
B. Matching 


Here is a set of hens. 


Here is a set of eggs 
which they have laid. 


Here we show which eggs 
were laid by each hen. 


Here is a set of students. 


Here is a set of books 
which they are taking to 
their lectures. 


Here we show which books 
each student is taking. 


ite № 


lem £9 EA оа а 


Cee 
(à Se 


(o 


(EEE) 
(BEATEN) 


i n" Ku 
NSS 


wit 


nar aj 


In both of these examples we show how the members of one set are 
related to those of another. We draw lines between the corresponding 
members of the sets. We say that метте the members of one set with 


those of the other. 


ОМЕ-ТО-ОМЕ 
Exercises 


2. Here is another matching. It shows a set of people and the months in 
which they were born. 


i i ў 2 M January 
i! 2 NM лүн 


April 
May 


June 


$ July 
Sa a eee 


August 


EM ———— —E September 
fi October 

November 

È =: December 


DEI 


List the month of birth of several of your friends. Show this informa- 
tion as above. 


3. List the name and the age of several of your friends. Draw a diagram 
to show the matching of names and ages. 


4.(a) Here isa set of chairs, (e Ha Fa ER FR Fe Fe Fe Ен) 
Here is a set of people: E i i А i i ү 1 iS 


The people are going to sit on the chairs. 


Draw a diagram to show a matching between the people and the 
chairs. 


(b) Here is the same set of (Fe Fh Ee FESSES ER 
Еники $ 


Draw a diagram to show a matching between this set of people 
and the set of chairs. 


гуш 
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ONE-TO-ONE 


' (c) Here again is the same { Ён Ен E E Es E E Ен Fa} 
f chai d $ $ 

ханага LEA HERON AEE RAT 

Draw a diagram to show a matching between this set of people 


and the set of chairs. 


C. One-to-one correspondence 
In exercise 4 we see that there are three different situations. 
In (a) there is a chair for each person and a person for each chair. 


{ Fa Be a Ha Ba Be Ba Fa Fe } 
poer og ^E 
(28 4 231 


In (b) there is a chair for each person but not all the chairs are occupied. 


ma 
(sg bbb a dj 


In (c) there is a person for each chair but some people have no chair on 
which to sit. 


{fh fh fh hh hh) 
E. 1 ш | 
{Reged aed bee oe} 


We use a R iria to describe the situation in (a). We say that there 
one-to-one c mndence between the people and the chairs. For 
ach p person there i isa HET for each chair there is a person. 


5 


in each of the above exa 


r in everyday life. This, however, is no 
or ence. He 


The members of the two sets 
each other i 


ОМЕ-ТО-ОМЕ 


6. Here are some sets. They each have a reference letter. 


ME n 


(a) Look at set A, the set of matches. Which of the other sets are in 
one-to-one correspondence with this set of matches? 

(b) Which sets are in one-to-one correspondence with set C, the set of 
hens? 


(c) Go on to deal with set B and then set D in the same way. 
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ОМЕ-ТО-ОМЕ y 


D. Number 


From exercise 6 we see that there is a one-to-one correspondence between 
sets А, E, and К as shown below. 


UII 


We can, of course, for each of these sets, show other sets with which there 
is a one-to-one correspondence. For example: 


ШТ 


(«Zw x Ex 62} 


At the same time we know that there are very many sets which are not in 
one-to-one correspondence with any of these sets. For example: 


- mm 


is not in one-to-one correspondence with 


5 
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ОМЕ-ТО-ОМЕ 


This makes clear the idea of a number. We say that |Setsiwhichvaretin 

ne-tc e ndence have the same ier: For example, every 
set which is in one-to-one correspondence with the set of matches has 
the same number. This we call {four We say that the number of the set is 
four. Other sets, of course, have other numbers. For example: 


esponde 


The number of (5 H istone: 
The number of ( м 4} isitwoz 
The number of {QO (3) isitliree: 


In this way, using the idea of one-to-one correspondence, we give a 
number to every set of objects. 


There is one more set, and its number, we need to consider. We can do 
this by looking at a simple example. 


Jacob has some hens. They are shown here: р Y y Y}. One 
day he takes them to market and sells them. The set of hens which he now 


has can be shown like this: { } . The set is empty. It is called an 


труе We say that the number of this set ismought: 


Important ideas in this chapter 

l. The idea of a set. 

2. The idea of matching. 

3. The idea of one-to-one correspondence. 
4. The idea of a number. 


hd 
L] 


2. RECORDING BEFORE COUNTING 


A. Stones and sticks 
Let us go back many years and look at some of the ways in which men 
kept records of their animals and other belongings. 

Here is a man and his herd of goats. ` 


It is early morning and he is taking his goats out for grazing. Later in the 
day when he brings the herd back, he wants to be sure that he has not 
lost any of them. He cannot count beyond two or three. Instead he uses 
small stones to keep a record. As each goat passes him he puts down а 
stone. When the goats have all gone he has a heap of stones. Later in the 
day the goats return. Now as each goat passes him he takes a stone from 
the heap. If he picks up the last stone as the last goat passes him he knows 
that all his goats are back. If he has any stones left over he knows that 


some of his goats are lost. 
11 


RECORDING BEFORE COUNTING 
Exercise 


1. What can you say about the set of stones and the set of goats at the 
beginning of the day? 


Here is another man with his goats. 


He too cannot count. However, he is not using stones ei 
goat passes him he makes a cut on a stick. When the goats 
makes sure that there is a goat for each of the cuts. 


ther. As each 
come back he 
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e? 
e 
RECORDING BEFORE COUNTING 
Exercises 
2. What can you say about the set of cuts and the set of goats? 
3. Why is cutting a stick better than putting down stones for keeping a 
record? 


4. Suggest other ways of keeping records. 


B. Knots, cords, and bundles 
Here are three men, Tani, Jacob, and Ali. They have come from different 
places and are here to buy goats. 


с 


RECORDING BEFORE COUNTING 


To keep a record they do not, however, use either stones or cuts. They 
tie Kriots!in pieces of cord, like this: 


They tie a knot for each goat. 
The pictures below show how each man records the goats he buys. 


[ Tani Jacob 


TANE 


| 


Я 


| 
| 
» 
| 
| 


" 
- e 
RECORDING BEFORE COUNTING 


We see that the cord that Tani is using is now full. He puts it on the 
ground andsstár lier cord: Jacob and Ali do not yet need new cords. 


For the next pe the cords look like this: 


Tani Jacob Ali 


уб? 


After two more goats the cords look like this: 


Tani Jacob Ali 


DOD AP 


1 


Jacob now has a full cord. He puts it on the ground and starts another 
for the next goat. 


Tani | Jacob Ali 


des? 2 | 9 eaa 


RECORDING BEFORE COUNTING 


After recording one more goat Ali has a full cord. At the same time Tani 
has another full cord. So their cords now look like this: 


Tani Jacob Ali 


убу? 


They go on recording in this way. 


Exercises 
5. Show how Tani, Jacob, and Ali record: 


RRA AR Ьа) 


(b) BARRA A RRA HE ff | 
ЧАТТА ЛЫТ 
RATA AR RRR АУА 
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RECORDING BEFORE COUNTING 


6. In (a) below we see how Tani, Jacob, and Ali each record the same 
number of goats. Copy the table and fill in the spaces. 


Tani Jacob Ali 
DPD BPD TF BOP a” 
(a) Drape? 
DDD cg i 
(b) ( 
arare car 
(c) 
| 
Бубе 
(d) PDD IT 
P oed 


In the answer to exercise 5(c) we see that the number of Tani's full cords 
is the same as the number of knots on each of his full cords. To keep the 
full cords tidy he now makes a bundle of them. 

In exercise 6(d) there is one more goat to record than in exercise 5(c). 
Tani now has a cord with one knot as well as a bundle of cords. The 


answer to 6(d) is shown as: 


Dani Jacob | Ali | 
Бу? E 699% Ба 
ODD дуб? | eria 
DPD 


RECORDING BEFORE COUNTING 


Later, when Jacob's full cords are 
as shown, he too makes a bundle. 


Later still, when Ali's full cords 
are as shown, he also makes 
a bundle. 


Exercises 


7. In (a) below we see how Tani, Jacob, and Ali each record the same 
number of goats. Copy the table and fill in the Spaces. 


| Tani Jacob Ali ] 
е4 99б” 
(а) Фу rra 
dX y P 
[Ё 
eor, „а? 
(b) prc 
irae oo 
BOOM се 
oe d 
(c) 5829р 
PEL d 
4 
BOOM a 
=| 
(d) 
L 


9 
о 
RECORDING BEFORE COUNTING 


8. Here is a full cord for another man, Ahmed. APA 
Show how he records: 


off RR) 
vm & RA B® AS 
off RR && BARB] 


“HR RATA RRA RK SB 
AMRA 


9. Here is a full cord for another man, John. дубу? 
Show how he records: 


o& & RAR 

off RR & *& & A 
СЕТТЕ ЕТЕГІ 
[PRR &f TS БАТА А 
we RAR A 


Important ideas in this chapter 

1. Recording with stones, cuts in a stick, etc. 

2. Recording with knots in cords. 

3. The idea of knots, cords, and bundles. 

4. The use of different numbers of knots on full cords. 
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3. SPOKEN NUMBER NAMES 


In the previous chapter we saw how Tani, Jacob, and Ali kept a record 
of their goats. We now go on to see what happened many years later 
when man began to use more number names. We look at three more 
men—Tani, Jacob, and Ali—with their goats. (Of course, these are not 
the same three men as in the previous chapter. These are their des- 
cendants. They still use the same system of knots for recording.) 

The number names which they say are given below. 


Tani says Jacob says Ali says 


ъ | 


one knot one knot one knot 
| m 
two knots two knots two knots 


e 


three knots three knots three knots 


n 20 
e IN А 


ә 


SPOKEN NUMBER NAMES’ 


val gar ae Qe OE аас СЫ) 


o Date 24...25 


Асс. Nott 6L. 


Tani says li Jacob says Ali says 
four knots four knots four knots 


When the next goat is recorded Tani has a full cord. He sees his full cord 
and says 618074 ЈасоЬ and Ali, however. need the new number name 


five. 
Tani says Jacob says Ali says 
%, P DODDS 
9. one cord five knots five knots 


A 


Now another goat is recorded. Tani says oneicordwonelknombut Jacob 


and Ali need to use the new number name six. 


Tani says Jacobsays | Ali says 
ЖА mm | 
% 9 one cord, six knots six knots 
one knot |. 
| T, № 21 
gers Vey 


E 


e Library e 


o 


SPOKEN NUMBER NAMES 


h о on. - 
pers Tani says Jacob says Ali says 
- " y 
m) | 
опе сога, seven knots seven knots 
P two knots 
& f ) j 
BODY ( E 5° 
опе сога, опе сога eight knots 
^? three knots 


Now Jacob has a full cord. He does not need a new number n 
says one cord. Ali, 
says eight. 

More goats are recorded. 


ame. He 
however, has to use yet another new number name. He 


Tani says Jacob says Ali says 
SÉ LLL. 
1 ; 


He а 
ДЕ 


опе сога, опе сога, 


nine knots 
four knots one knot 


N 
N 


? 


SPOKEN NUMBER NAMES: 


Tani says Jacob says Ali says 


MET м. Рае уыс. 
$8 = | 

Т В. 
. 


one cord, one cord 
two knots 


two cords 


Now Ali has a full cord. Like Tani and Jacob he needs no more new 
number names. We see that, at the same time, Tani has now filled another 


cord. 


Exercises 
l. Show how Tani, Jacob, and Ali each record the following. Also, in 
each case, write the number names which they say. 


ARR RAO TR АА 


(a) 


(b 


СЕТТЕ Та 
BT a NAA 


(c 


SPOKEN NUMBER NAMES 


2. In (a) below we see how Tani, Jacob, and Ali each record the same 
number using knots and cords. We also see the number name each 


says. Copy the table and fill in the spaces. 


(a) 


(b) 


(d) 


(e) 


(f) 


three knots 


Tani says | Jacob says Ali says | 
ras 99у peras, yy 
DO ра? 
two cords, one cord, one cord, 
one knot three knots one knot 
| | 
589%? 
опе сога, 
four knots 
IF -j 
б” 
опе сога, 
| four knots 
T _ 
BOOM ву? 
d e SP 
two cords, 
one knot 
d y 
APD 
ADDF 
Фара” 
four cords 
ODD e a 
св” 
two cords, 
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SPOKEN NUMBER NAMES 


In exercise 1(с) we see that Tani records the goats by: 


DOD YY 
дуб? 
аб? 
Бб? 


and says four cords, four knots. For the next goat he ties another knot 
and now has another full cord. This, of course, gives him a bundle. 


He now says that he has Gnesbundles As more goats are recorded the 
cords for the three men look like this. 


one bundle, 
three knots 


three cords, 
four knots 


APM e gar 
E aa 


two cords, 
eight knots 


Tani says Jacob says Ali says 
елый sett cel 
p BP 209997 
one bundle three cords, two cords, 
one knot five knots 
Бу? e 3 
P an 
one bundle, three cords, two cords, 
one knot two knots six knots 
| 
RD d 
p" 269998 
one bundle, three cords, two cords, 
two knots three knots seven knots 
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SPOKEN NUMBER NAMES 


Exercises 
3. In (a) below we see how Tani, Jacob, and Ali each record the same 
number using knots and cords. We also see the number name each 


says. Copy the table and fill in the spaces. 


(a) 


Tani says Jacob says Ali says “| 
ED P arae 55” 
dE en, n c 69%. P 
e DDT APM gor 
one bundle, DODD oP 
one cord, four cords three cords, 
two knots two knots 


(b) 


(c) 


two bundles, 
one knot 


two bundles, 
three cords 


four bundles, 
two knots 
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SPOKEN NUMBER NAMES 


4. Ahmed's full cord is like this: D@a&ge 
Write, in words, how he would say the number of: 


о ( aiii 3. c= } 
o[(eb e bett) 
© (Ere er er e e e Ree en) 


ИТТИН 


5. John's full cord is like this: 
Write, in words, how he would say the number of: 


UI 
"59 69 998998) 


{neste eter eee 
E RE 


СРТОТ 


Important ideas in this chapter 


1. Spoken number names for knots. 
2. Spoken number names for cords and knots. 
3. Spoken number names for bundles, cords, and knots. 
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4. NUMERALS 


A. Numerals for cords and knots 

In this chapter we again move forward many years. Once more we have 
three men recording the numbers of their goats. Fortunately they too 
are called Tani, Jacob, and Ali. They still use knots and say the number 
names as before. They have also begun to keep a со by making marks 
on stone and in clay. These marks we call/mürierál& They are not like 
the numerals we now use. However, for simplicity, we shall use present- 
day numerals to show what Tani, Jacob, and Ali write. The pictures 
below show the numerals for the first four numbers. 


Tani Jacob Ali 
[Ё _ [Knots [Knots Knots 
one = one knot | one knot 
two knots two knots two knots 
-- 


BA lg 7 Я 
l three knots three PIS three SR 
d ly 4 4 


four knots four knots | 


= 


four knots 
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NUMERALS 
When we come to the next number Tani has one cord. To show this he 


uses ‘1’ again. Of course, he must not put it under ‘knots’. He must have 
another column—the ‘cords’ column. He shows the number like this. 


[бб | Knots | 


The following pictures show how Tani, Jacob, and Ali represent the 
next few numbers. 


Tani Jacob Ali 
__ Knots Cords E [coras Knots 
4— 
J S S 
one cord five — five knots Е 
"Ln 6 6 
one cord, 
one knot six knots ie six knots _| 
112 J ? 
one cord, 
two knots seven knots seven knots 
AERE ш! | 9 
one cord, 


three knots |. опе сога | | eight knots 
29 


NUMERALS 


Tani Jacob Ali 
| Cords | Knots Cords | Knots Cords | Knots 
У 
опе сога, опе сога, ( 
four knots one knot nine knots 
zl 1 
DOS SPO cst 
Ca Я J 2 P o d J 
one cord, 
two cords two knots one cord 
DIDP PRT 
zzz зз] 
two cords, one cord, one cord, 
one knot ie three knots one knot 
Exercises 


1. Show how Tani, Jacob, and Ali use numerals and columns to represent 
the numbers of: 


®{ Be к Shon ot б) 
“ GROROROR Hon ab Od} 
ТҮШҮҮ 


NUMERALS 


of PE e PE POL ALEPPO 


hee - азге 
(е) 


Gy а СУ СУ CAS da ӘӘ == Cs ENS ES 


2. Here is а full cord for Ahmed. 49:37 


(a) Show how he uses numerals and columns to represent: 


(ii) (iii) 


(b) Draw Ahmed's cords and knots for the following numbers which 
he has written: 


(i) 


&) Cords | Knots (i) Cords | Knots | (ш) Cords | Кпо | 


(c) Show how he uses numerals and columns to represent the number 
of: 


0 { ba, & f RS SS} 
Of me oe we ORES) EER 


„= 


31 


NUMERALS 


ө 0 1$17141%1) 


(у) { MAA RN M «шә чә СУ & EE } 


3. Here is a full cord for John. 4599955 


(a) Show how he uses numerals and columns to represent: 


(i) (ii) (iii) 
gos кы DIFDD 


RODD FP 


[EE 


b) Draw John's cords and knots for the following numbers which he 
has written: 


Cords | Knots | (ii)| Cords | Knots (iii) | Cords | Knots 


MEC UG 


(c) Show how he uses numerals and columns to represent the number 
of: 


0[ wmm im рур) 


oleeeeeccteceececAqdqe) 


32 


NUMERALS i 


“ГИЛГИТ 
(i) PARA ма «ә «=> AAAS} 


In iti i 

bend work so far we have been writing numbers using the headings 

hee x and ‘knots’. This takes time. Usually it is not necessary to have 
adings. If Tani writes down 


a ‘ " 

( Е ѕауѕ three two’), we know that he has three cords and two knots. 

Mig has to be careful, however, when he wants to show that he has 
three cords. With headings he writes 


EL 


ithout headings he must do more than write 


2 


Ww : 
Ee would think that this represents three К 
must show that there are no knots. Usin 


Putting @ under ‘knots’. 


Wi A 
ithout columns he writes the number as 


3 0 


nots rather than three cords. 
g columns, he can do this by 


0 


NUMERALS 


Exercises 

4. In the first row of the table below, Tani records a number as 24. Jacob 
and Ali record the same number as 16 and 14 respectively. Copy the 
table and fill in the spaces in the other rows. 


Jacob Ali 


16 14 
20 

20 
15 


5. In the first row of the table below, Ahmed records a number as 21. 
The other men record the same number as shown. Copy the table and 
fill in the spaces in the other rows. 


Ahmed Tani John 
Full debi E 
cord ш ы 
(а) 21 14 12 
(b) 30 
(c) 
(d) 16 
(e) 13 


B. Numerals for bundles, cords, and knots 
So far each of the men has recorded only cords and knots. We see, how- 
ever, that they can easily record larger numbers using only the same 
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NUMERALS 


e knot 
numerals. For example, Tani records two bundles, three cords, оп 


А 25] 


ings. 
He is still making use of columns but does not need heading: 


Exercises | | 
6. Сору and complete the following table: 
Ahmed Tani John 
фае BOL por) aaa 
121 = 
31 
111 
312 =| 


numerals which he uses. 


i t of : 
7. Draw one of Tani's full cords. Write the set o a 


i h 
Do the same for Jacob, Ali, Ahmed, and Jo 


C.B as a different number of 
Fem our work so far we see that each t demde number of 
knots on a full cord. We also see that for epe Rain on a full cord. 
cords in a bundle is the same as the number Ms using tbasesfives At the 
Nowadays we say that, for example, Tani E 
Same time: 
Ahmed is using'basefourz 
John is usingibasesevent 
Jacob is usingibasereight® А 
pu ч Че рөриргну ers it is natural for us to use pasce 
€cause we have ten fing C of one han 
ave used the fingers c F as their 
D ones vu me have used their toes as well 


о day, 
rked in ibase twenty- hroughout the world today 

rs and have worked i y Г ei 

wever, ten is the base which is most often ed 
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NUMERALS 


Exercises 
8. Give the set of numerals which are used for: 
(a) base ten, 
(b) base three, 
(c) base six, 
(d) base nine. 


9. Are the numerals which we normally use sufficient for work in base 
twelve? If not, what must we do? 


10. What is the smallest possible base? Give the set of numerals which it 
requires. 


Ali, like us, works in base ten. The headings of his columns are ‘bundles’, 
‘cords’, and ‘knots’. We use columns in the same way, but our headings 
are ‘hundreds’, ‘tens’, and ‘units’. We show these as 


Using these headings we can represent numbers only up to 999, For the 
numbers which follow we need another column. The number after 999 
is a thousandz;The new column is called the ‘thousands’ column. We 
show a thousand by writing I000ZWith more columns we can represent 
every number using only the.numerals 0, 1, 2, 3, 4, 5, 6, 7, 8, 9. 


Exercise 
11. Each number is in base ten. What is the value of the red numeral in: 
(a) 235? (e) 1769? 
(b) 576? (f) 3415? 
(c) 29? (в) 26782 
(d) 444? (h) 3994? 


In exercise 11(d) we see that the numeral ‘4’ appears in three different 
columns or places. The value of each 4 depends on its place. The use of 
placesvaluezin this way enables us to write numbers using only a small 
set of numerals. 
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D. Base two | eem 
While we usually work in base ten there is another base which is b 


i i d looks 
ing increasingly important. This is/basetwo: In this base a full сог 
like this: Sx 


and a bundle like this: i 


e 
The pictures below show how numerals are used for th 
in base two. 


first few numbers 


"E. (10 
«| (fl 
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From these pictures we see that in this base, 0 and 1 are the only numerals 


we need to use. А | | 
Here we show the first few numbers written both in base ten and in 


base two: 


Base ten 


In base ten the next number is 8. To show this in base two we need 
another column. We write: 


1000 


In base ten the next numbers are 9 and 10. In base two they are written 
as 1001 and 1010. 


Exercise 

12. The following numbers are written in base ten. Write them in base 
two. 
(a) 11 (6) 13 
(b) 12 (d) 14 


We have seen that the column headings for base ten are ‘units’, ‘tens’. 
hundreds’, ‘thousands’, etc. For base two the headings are ‘units’, ‘twos’, 


‘fours’, ‘eights’, 'sixteens', etc. Here are some numbers written in base 
ten and in base two with these column headings. 
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Base ten Base two 


T 
Thousands | Hundreds | Tens i irty- Eights | Fours | Twos 


= 


—|о|—|о|—|о©о|—|о©|-|оу- 


we|oe|lwje|uw|ve||-|-w|- 


Exercises i 
13. The following numbers are written in base two. Write them in base 
ten. 
j 0100 
(a) 101 (d) 1001 (g) 11001 gj) ШП 
(b) 110 (e) 1110 (h) 100001 (k) 111111 
(c) 1010 (Е) 11011 (i) 100101 (1) 1000000 
14. The following numbers are written in base ten. Write them in base 
two. 
(a) 5 (d) 10 (g) 49 
(b) 6 (e) 20 (h) 70 
(c) 9 (f) 30 (i) 100 


" We can go further. Instead of the written 
Symbols 0 and 1, we can use other means of qp e NURSE For 
example, we can use a row of electric light bulbs, like this: 


6565606609 


* D 


NUMERALS 


Each bulb can, of course, be switched ‘on’ or switched ‘off’. We can say 
that when it is ‘on’ it represents 1 and when it is ‘off’ it represents 0. If 
now we put the bulbs under the column headings for base two we have: 


Thirty-twos Sixteens Eights Fours Twos Units 


2 5 5 5 6 ð 


We can now show a number such as 10110 by switching on the lights in 
the ‘twos’, ‘fours’, and ‘sixteens’ columns: 


ô 6 6 6 6 5 


Another number, for example 101101, is shown as: 


à 5 66 5 à 


To use these bulbs to show numbers written in other bases we first change 
the numbers to base two and then proceed as before. For example, 13 
(base ten) is 1101 (base two), so we show it with the bulbs as: 


ò 6 6 6 5 à 


Here are some more examples. 


Thirty-twos | Sixteens | Eights 


B | б 


N 


AU 


Ceo Фое СФ 


б 
б 
б 
б 
б 
б 
б 
б 


EN O 
5 б 
Ó б 
б б 
б 4 
б ô 
б б 
Ф 6 


о | | хл | ос | ~ 


A 


e 
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Exercises 
15. Write, in base two and then in base ten, the numbers represented by: 


ef à & o wW 5 
оо è ô ô 6 6 
o ô è 6 6 6 6 


(d 


16 


In 


the presence or absence of 


^ ò è & 6 ô 


‚ Show, by a drawing, how the following numbers (base two) are 
represented by a set of light bulbs. 


(a) 101 (c) 1110 (e) 101111 
(b) 1001 (d) 10101 (Г) 111100 


. Show how the following numbers (base ten) are represented by a set 
of light bulbs. 
(a) 6 (с) 17 (e) 41 
(b) 11 (d) 29 (f) 57 


the modern computer the representation of 1 and 0 depends upon 
an electrical current or an electrical charge. 


Details cannot be given in this book but many texts are now available. 


Important ideas in this chapter 


со 3 ON tn 4 WN — 


. The written symbols (numerals) for knots. 
. Using the numerals for cords and knots. 


Using the numerals for bundles. cords, and knots. 


. The use of 0. 

. The idea of a base. 

. Base ten: hundreds, tens, and units. 
. Place-value. 

. Base two. 
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5. TOWARDS A NUMBER LINE 

A. Numbers in order 

Let us pause for a moment and look back at the ideas we have discussed 
so far. We first looked at sets and saw how one-to-one correspondence 
led us to the idea of a number. We then saw how man first recorded 
numbers by using practical aids. Next we looked at the number names 
and numerals. Finally we saw how by using the idea of place-value man 


was able to record all numbers using only the numerals 0, 1, 2, 3,31, 5, б, 
7,8,апа 9. 


We notice that as we have progressed the numbers have naturally 
fallen into order. We found ourselves saying ‘one, two, three, four, etc.’ 
We now look at this order rather more carefully. 

We remember that the number of 


{#9 § t} is 4, 


(GOQGOQ) в, 


А) Тея 


When we try to put { QOQQOQ } and {$ } & f£) into 


one-to-one correspondence we get: 


(G6oooco) 


(1t 


We see that all the members of ( 8 $ & $) are matched but that 
there are some unmatched members in (GOOQGOoQ } è For 
this reason we say that the number of (QGeooo О } is'greater 
‘than! the number of { $ $ E j } : 
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This relationship is true, of course, whatever members are in the sets. 
For example, the number of {AV > AV <} is greater than the 
number of {0 Пп п} ; the number of {RRMA Ж) 
is greater than the number of { €77,74 EEX} - 


In the same way the matching 
{ A ^ ARA? 
{Goa cg] 


shows us that the number of {ЙӘ А А Ж WA } is greater than the 
number of { Gag а= 


We сап also show these relationships as: 
thenumberof {$ $ E $ }isilessithan the number of {000000}; 
the number of {а=8=) isless than the number of {ААААЛА) à 


To write these statements we usually use the symbols: 
159 for ‘is greater than’, 
a for ‘is less than’. 


Using these symbols the statements are written as: 


themumber'of {000000} > the number of ( $ $ & f } 
the number of {Җ AARAA? > the number of ( Gag Gag } 
the number of { $ 8 E 8) < thenumberof {900000} 
the number of { а=} < the number of 5.9.99 9.9 


Using numerals we write: 
6>4o0r4<6 


§> 2 or 2<5 
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Exercises 
1. Show, in both ways, the relationship between the numbers of: 


(63 6 OB} m {1 КОКО) 


(b 


ШИШИ con 


(с) Ll and { I. paee) 
ОЖЖ) a (RAR BRA 


of Wy EE E (444444) 


2. Use the symbols < and > to show the relationship between: 


E 


(a) 7,2 (d) 5, 8 (g) 0, 7 
(b) 3, 1 (e) 4, 3 (h) 2, 5 
(c) 4, 0 (f) 3, 5 (i) 99, 100 


. Because ] < 3and 3 < 8 wecan write 1 < 3 < 8. Show, in this way, 


the relationship between: 


(а) 2,4, 7 (d) 5, 9, 6 

(b) 1, 5,6 (e) 9, 11, 10 

(6) 7, 3, 10 (f) 6, 5,4 
. Using the symbol <, write in order: 

(a) 4, 1, 3,2 (d) 6, 8, 5,9, 7 

(b) 10, 7, 9. 8 (е) 2,4,5, 3, 1 

(c) 6, 10, 9, 7, 8 (f) 2, 4, 3, 1, 6, 5, 9, 7, 8, 10 


These exercises show us why we put numbers in the order 1, 2, 3, 4, 5,6 
7, 8,9, 10, etc. In everyday life we make use of this order when we count. 
For this reason we often call (1, 2, 3, 4, 5, . . .}, the set of (counting: 
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We also use our numbers in this order when, for example, we ‘number’ 
the pages of a book. In this book the pages of the first chapter are 
numbered 1, 2, 3, 4, 5, 6, 7, 8, 9, 10. The number of the last page of the 
chapter is 10. Here the numeral 10 on the page tells us: 

(a) that there are ten pages in the first chapter, 

(b) that the previous page number is 9 and the next is 11. 

The ‘10° now serves two purposes. It tells us the number of the set of 
pages in the chapter. It also tells us the position of the page; it is the 
"tenth" page. 

Here are some numbers being used in the first way: 

(i) There are twenty-six children in the class. 

(ii) There are fourteen crates on the lorry. 

(iii) Five people got on the bus at the last stop. 

Here are some examples where order is shown: 

(iv) Hassan was fifth in the examination. 

(v) You are now reading chapter five. 

(vi) Mary was born in 1947. 

In (1), (ii), and (iii) we say that we are using the number in the cai al 
way. In (iv), (v), and (vi) we say that we are using the number in the 

way. 


Exercises 

5. Look at the numbers in the following paragraph. List those which are 
used in (a) the cardinal way, (b) the ordinal way. 
‘Volcanic islands are found all over the world. Perhaps the most 
spectacular was Krakatoa, in the Sunda Strait between Java and 
Sumatra. On 27th August, 1883, Krakatoa exploded. After a series of 
eruptions going on for 2 days, there was almost nothing left of the 
island which had been 1400 feet above sea level. A 100-foot tidal wave 
raced along the strait killing tens of thousands of people. The sound 


of the explosion was heard 3000 miles away.” 
New Knowledge, vol. 4 


. Write a sentence to show the use of each of the following numbers in 
(a) the cardinal way, (b) the ordinal way. 
365; 4; 7; 12; 1,000,000. 
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We finish this section by looking again at the empty set. Because there 


are fewer membersin { ) thanin (8) , ($8) ‚апа {ght} 


we say that 
0 1.2 «3. 


In fact, 0 is less than any of the other numbers. So when we include 0 
and write the numbers in order, we have: 


HBHHHHHNBHHH e. 


This set of numbers—which goes on and on— we call the matural 
numbers: 


B. Naming points on a line 
Here is a picture of some telegraph poles on a straight road. 


pu d 


done and it is necessary to be able 
poles need attention. This can be done by 


From time to time repairs have to be 
to tell the workmen which 


using the letters A, B, C, D, etc. 


R E DP EE M e 


Of course we shall soon use up all the letters. It is simpler to use numbers 
as there will always be enough of them. We number the poles like this: 


RRC КАЙ, 
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Each pole now has a number and because the numbers are in order we 

can quickly find a particular pole. 

"1 Instead of drawing a picture we can simply show the road as a line and 
€ poles by points on the line, like this: 


p — 
= —— =— +- + —— — + 


l 2 3 4 5 6 7 о аш 
Ехегсїзе 
7 Draw a line numbered from 1 to 20 and show the poles with numbers: 
(a) 5,9, 15 (d) greater than 9 
(b) between 7 and 12 (e) from 6 to 16 inclusive 


(f) greater than 4 but less than 13 


bove we have been thinking 
been interested only in the 
he same line to give the 


(c) less than 14 


а using a number line in the way described а 
9 the numbers in the ordinal sense. We have 
positions of the poles. We could, however, use t 


distance of each pole from the first pole. 
In order that the number of a pole shall tell us its distance from the 


first pole, we must use the number ‘0’ for the first pole. The points on 
the line are then numbered like this: 


Using this method we see that, for example, the distance of the pole 
numbered ‘7’ from the first pole is 7 spaces. In the same way the distance 


of the pole numbered ‘9’ from the pole numbered ‘0’ is 9 spaces. 
So far we have a number line to show the position of telegraph poles 


along a road. This is but one of its many uses. As we progress we shall 
find that there are more and more applications of the idea. 


Important ideas in this chapter 

1. The idea of ‘greater than’ and ‘less than’. 

2. The idea of numbers being used in (a) a cardinal way, (b) an ordinal 
way. 

3. The use of the phrase ‘natural 

4. The idea of a number line. 


numbers’ to describe (0, 1, 2, 3, 4,...}. 
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6. USING A NUMBER LINE 
In chapter | (exercise 2, page 4) we showed, with a diagram, a set of 


people and the months in which they were born. The diagram is shown 
here again. 


iii = 
a? —S = 


April 


May 


June 
1 m nmn July 
August 
f а а === September 


October 
November 
â December 


We can show this information in another way like this: 


| 


January 


February 
March 
April 
May 


June 


July 


August 


September 


October 


November 


December 


э , d 
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From the diagram we can easily go on to list the number of people born 
in each month. like this: 


Number of people 
[ 


Month 


January 


February 
March 
April 
May 


June 


July 


August 


September 
October 


November 


December 


Exercises 
- A graph to show the number of players in а te 


am. 


m this graph. 


W А 
"te down all the information you can get fro 
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2. A graph to show the traffic along a road in a period of ten minutes. 


Cars 


Buses 


Bicycles 


Lorries 


Vans 
Motor-bikes 


Write down all the information you can get from this graph. 


3. This table shows how 35 people get to their office. Show this informa- 
tion by a graph. 


Method of transport 


Number of travellers 


Bicycle 12 
Bus 7 
Саг 2 
Motor-bike 4 


On foot 


4. This graph shows a firm's morning mail. Each Picture represents 10 
items. How many (a) letters, (b) postcards, (c) circulars, (d) parcels 
did they receive? | 


Letters 


Postcards 


Circulars 


Parcels 
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5. Here is the number of items in a firm's morning mail. 


Letters 80 
Postcards 50 
Circulars 20 
Parcels 40 


Show this information by a graph (using one picture for 10 items). 


SD 


On another morning the mail is: 

letters 65; postcards 45; circulars 17; parcels 23. 

Show this information as well as you can by a graph (using one picture 
for 10 items). 

Count the number of vehicles passing along a busy road in ten 
minutes. Show, by a graph, the information you obtain. 

Find the size of the sandals (or shoes) of several of your friends. Show 
the information by a graph. 

This graph shows the attendance in a class of 30 for each day of a week. 


[Monday И ЇЇ И И И АИД АЛД 

Tuesday IRIAIAINIATA AIAIRIATAIAIATAIATAIATAIATRIATATATRIATATATATAIA 

ЕРТТЩ ШШШ 
[ 


li 
Thursday [AIRIRIAIAAAIAIRIAIAIAIATALAIRIATATRIAIRIALALATATA А 
A 


[Friday _IRIRIRIATAIATATAIALATATAIALATAIATA AIA P RR 


This is not a very easy graph to read. The counting takes too much time. 
To make it easier we put a number line along the top, like this. 


- 


oo 


NN a ттт ктр 
Monday AAAA AAAA AA AAA ИЛИШ 
Tuesday — [RIRTRTRTATR UNTRA AA A AA LAUR ERR IR RAI RU їй йй 
Wednesday |AIAIRIATAIATAIAIAIAIALALALATRIAIAIAIRIAIA/ AIA 
Thursday _[AIATRIATATATRIAINIATAALALAIATAIAIAIAIALATATALALATATA 
Friday _[AIAIAATRIAIATAIATAIATALATATALAIATAIAIAIA|A| A] Al 


With this guide it is easy for us to read the graph quickly. 
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The graph is also made easier to read if we use colour like this. 


et ooo 
Monday _|AlRIA)AIATATATATATATALATATATATAIAIATATAIAIATATAIAIRINININ 
Tuesday _[AIRIAIRIATATATATRTATRIALAIAlAL alm IATA RR TRA PRORA АГА АТА 
Wednesday |AURIATRIATRIAIAIRIALAIALAIAlALAIRIAIRIAIATAIAIAY | [ | 
Thursday  [RfRIR[RR RRUAUR AURATRTRUATRURTR | | | 
Friday |RUAURIATRIRTATRIATAIATRIALAIATATRIRIAIRIATRIATRTATAy | [ 


We now see that we can show the information just as well by using the 


coloured blocks only. The pictures are no longer necessary. The graph 
now looks like this. 


Do 20 5% 
[Monday _ ИГ ПШ 
Tuesday | | ПП | ШЇ ПП 
Wednesday | | | | | m] | 
Thursday | П [ | | | | [[ 
Friday eet 7 


There is, of course, no need to put in all the small lines. 


We can simply 
colour one large block for each day of the week, like this 


0—5 29. 25 30 
| Monday | E- B ашан 
Tuesday 
Wednesday 
Thursday 
Friday LN 


We call this kind of graph a iblock-graph: The picture graphs we used 
earlier we call isotypes: 
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Exercises 


9. 


Draw a block graph to show the information given in: 


(a) Exercise 1 (page 49). 
(b) Exercise 2 (page 50). 
(c) Exercise 3 (page 50). 
(d) Exercise 4 (page 50). 
(e) Exercise 5 (page 51). 
(f) Exercise 6 (page 51). 


. List the month of birth of several of your friends. Show the inform- 


ation by a block graph. 


. List the age of several of your friends. Show the information by a 


block graph. 


- Look at these two paragraphs. 


‘Mathematics itself is changing both to meet the needs of today and 
to make possible the developments of tomorrow. New ideas have 


.emerged which help to unify aspects of the subject which formerly 


seemed unrelated to each other. At the frontiers of knowledge, 
modern mathematics has made the space programme possible. It 
may be that some of these ideas will prove to be of value in the work 
of the primary school. 

For many years the teaching of traditional arithmetic was kept in 
its place, one period a day, very frequently time-tabled in the first half 
of the morning. It may be that the time is now ripe for the emanci- 
pation of arithmetic, for it to take its rightful place in the wider field 
of mathematics.” 
Nuffield Guide, ‘I do and I understand’. 
Count the number of words with one letter; two letters; three letters; 
four letters; etc. Show the results by a block graph. Write down all 


the information you can get from this graph. 


Important ideas in this chapter 

1, Using pictures for showing information. 
2. The use of isotypes. 

3. The use of block graphs. 
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(©) { Fh Fe s Fe Fo Fe RR ) (c) 
DOAS OT 
Ы E жш) 
{16454144141 TO 

5. (b). (Г), (в). (d) 

6. (a) E. K. rd PE об" 
(b) F. G. е l zzz] E =| 
(c) Set В: 1. oes 

Set D: Н, J. Ё wem 
2. RECORDING BEFORE COUNTING 1 T 
А ani Al 

1, There is a one-to-one correspondence be- n Таш SE ШЕ : 

tween the set of stones and the set of goats. (a) p 
4 еа "rne, 

2. There is a one-to-one correspondence be- <= tit ol | ш" 
tween the set of cuts and the set of goats. эйе 

3. The sticks can be carried from place to place 
more easily than the stones. (b) 

> М P й 

5. Tani Jacob Ali Еа ( лы | = 

(a) pre ssa 

= NE 
D А | 220000606007 
ET | aeos ] | езер” 
oe бооно | | art oscar 

(b) 3 ee Кен й 

= | iE ae = P 
ront 
(d) — e^ 
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= zu ыў =: ШУ 
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(a) (b) (с) (4) Tani says Jacob says Ali says 
З Pd 
е | о |) | 
bates үи 
еы 
"rc cords, two mos one cord, 
Я two knots one knot seven ki 
9. Гау (b) (с) (д) n even knots 
3 шоно) | Oona | 99 oo" (е) | assor 
portage | tocco P 20090007 3 WP Segoe 
( woos аа, Ба 
Loss 
four cords two cords, two cords 
four knots 
3. SPOKEN NUMBER NAMES (0) эч 
woos е bax 
| Los ar roii 
ў Талі ѕауѕ Jacob says Ali says. Pd 
(а) Sl four cords, 1wo cords, two cords, 
socor P ү L three knots seven knots three knots 
отеу 
3. Taia eel у 
1wo cords, one cord, one cord, Tani says Jacob says Ali says 
three knots five knots three knots (а) 
— rd are op 
(b) * ] oor BOP ым кы d 
i Сй ааб "9 аы ай Pd 
жесе al ооо” ap oce 
one bundle, four cords three cords, 
three cords, | two cords, one cord, one cord, two knots 
four knots three knots | nine knots two knots 
(| tear 
x боот | аео" (b) ] P 
| Loc san d = Сай vs 
4 Бе = е Fete nad 
rd ай 
р fe seg 
four cords, three cords two cords, dE pou. oio rd 
four knots four knots | = жеме |" Се 
two bundles, | six cords, five cords, 
2 one knot three knots one knot 
i Е Tani says Jacob says Ali says ] ) 
(cl Ра 
(а) «= Сай 
оде" й ur rait pd E A OS. d 
rd a See | а eso" 
«== peur 
zo 
^ ed eni 
two cords, one cord, one cord, p 
one knot three knots one knot eee 
(b) two bundles, | one bundle, six cords, 
e | = three cords one knot five knots 
Crea 
(d) ER 
two cords, one cord, one cord, 1 
| two knots four knots | _ two knots == 
(с) E! 1 
Coot й тай 
у 7 
3 one ded one bundle, 
Чез, | four cords, two knots 
two cords, one cord, one cord, four bum EE 
four knots six knots four knots two knots SIS Fools 
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4. (a) Three knots. 
(b) One cord, three knots. 
(c) Three cords. 
(d) One bundle, two knots. 


5. (a) Five knots. 
(b) One cord, three knots. 
(c) Two cords, one knot. 
(d) Three-cords. 


4. NUMERALS 


e|s[-|-|- 


5. 
| cio 2 | 1 Ahmed | Tani | John 
| а 1-4 
(b) (i ii iii 
) tii) , wj a fuf 
Lo Linc [ 
1 usce | Sid (b) 33 30 21 
rd (c) 22 20 13 


«| s | 23 | 16 
Lo] 2 [з [и 
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© Ahmed Tani John 
pi К ecco | вәә” 
(а) 121 100 34 
(b)} 20 | из 45 
(с) 100 31 22 
(d) 321 212 1 
(e) 312 204 105 


7. Tani sosar 10, 1, 2, 3,4] 


Jacob seansos {0, 1, 2, 3, 4, 5, 6, 7] 


Ali ооа (0, 1, 2, 3, 4, 5, 6, 7, 8,9] 


1 
Ahmed sose {0, 1, 2, 3} 
John sesoses {0, 1, 2, 3, 4, 5, 6} 


The number of each man's set of numerals 
is the same as the number of knots on his 
full cord. 


8. (a) 0, 1.2, 3,4, 5, 6,7, 8.9] 
(b) (0, 1,2} 
(c) (0, 1,2, 3,4, 5! 
(d) (0, 1,2. 3,4. 5, 6,7,8} 


9. No. We have to invent two more numerals. 
one for ‘ten’ and one for ‘eleven 


10. Base two. {0.1} 


11. (a) Three tens (e) Seven hundreds 
(b) Six units (f) Three thousands 
(c) One hundred (g) Eight units 
(d) Four tens (h) No hundreds 

12. (a) 1011 (c) 1101 
(b) 1100 (d) 1110 

13.(a) 5 (e) 14 (i) 37 
(b) 6 (f) 27 (j) 52 
(c) 10 (g) 25 (К) 63 
(d) 9 (h) 33 (1) 64 

14.(a) 101 (f) 11110 
(b) 110 (g) 110001 
(c) 1001 (h) 1000110 
(d) 1010 (i) 1100100 
(e) 10100 
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15. Base two | Base ten 
(a) 1010 10 
(b) 10011 19 
(c) 11011 Af 


(d)| 101110 46 


б> |С>|С>|С>|С>| |@>|@>|С>|С>|С>|С> 
CSSC |@>!С>|@>|С>|С>|С> 
SSCS |@>|@>|С>|@>|@>|С> 
С»|@>|С>|С>|@>| ое ФО 


С>|С>|С>|@>|@>| |С>|@>|С>|@>|С>|С> 
е ее о |С>|@>@>|С>|@>|@> 


Ге 
A 


e 
e 
e 
С> 
С> 


5. TOWARDS A NUMBER LINE 


l. 


[m 


ару Sis DS 
(6)3> 1; 1 «3 
(c)4>0; 0«4 
(d)5 < 8; 8> 5 
(е) 4> 3; 3 < 4 
(ss; 523 
()0< 7: 7>0 
(h2«5; 552 


3 73 
(6)9> 5; 5«9 
(01«6; 6>1 
(9)6 < 8; 826 
(6951277: "12x 5 


(i) 99 < 100; 100 > 99 
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3.(а)2<4<7 
(6)1<5<6 
(с) 3 <7 < 10 
(9)5 <6<9 
(e) 9 < 10 < 11 
(f)4<5<6 


4.()1<2<3<4 
()7 <8 <9 < 10 
(с) 6<7<8<9 < 10 
(d)5<6<7<8<9 
(ey l<2<3 <4<5 
(f)1<2<3<4<5<6<7<8<9 
« 10 


5. (a) Cardinal: 2; 1400; 100; 3000 
(b) Ordinal: 27; 1883 


7. (a) ° 299220 + 0 20 e— ээ э e— э э у. 
t КО 396) 5 1607» :8 940 1p 12 1314 [5 16 17 18. 19 20 
(b) 9022-90 0 0 .— e— эээ эсу e— og 
Ie ЗЕ ЖЕЛ 789 19 Ib 12 T3. 14 4$ 16 17 н 19 20 

(c) 233—319 2—:———— e ee e— ээ ә. 
Ue 3 A4 '$ 7 8 9 10 ! 12 13 14 15 16 17 18 19 20 

d): $9 €—9—9—2—6— 9— 9 — 9 оэ» „ „ „ „ „_ 
( yy 2 3: 455: 6 7 .8 9 10 и 12 13 14 75 16 17 18 19 20 
$5 99944 31$ oe 

(e) Y 22-3774 35: 6% 58 9 NO m 12 13 i4 15 16 17 18 19 20 
(£y: $$ 222—224 0 0 oo oo 
E 9%, Ge 38 79 39 1h 12 13: dA 15 16 17 18 19 20 


6. USING A NUMBER LINE 


3. A graph to show how 35 people 
get to their office 


Bicycle db | dh | dh | d | db | dò | da | da | da | da | dh | dd 
Bus em | а era eem ems 

Car ala 

Motor-bike| && | & | & | $æ 

Ono | AIAIRIRIALAT RI AT ATR 


4. (a) 70; (b) 50; (c) 20; (d) 30 
5. A graph to show a firm's morning mail 


Letters а (Ба Ба Г 
Postcards [Eri] | || раа 


СИ]: x 
Circulars [99] (9) А 
Parcels (Oooo 3 МУ, Calcutta ® 
Each picture represents 10 items S 


MA e €T 
SS 523 
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6. A graph to show the mail on another day 


Pa МЕ 
шшш шн 
юс | | 

= | 


Each complete picture represents 10 items 


Letters 


LJ 


Postcards 


Circulars 


Parcels 


9. (a) A graph to show the number of players 
in a team 
0 


[as | 


(b) A graph to show the traffic along a road 
in a period of ten minutes 
5 


Bis | 
[ia] 


(c) A graph to show how 35 people 
get to their office 
0 


[m — 


[ore | 


(d) A graph to show a firm's morning mail 


80 


Circulars 
Parcels | 


(e) A graph to show another firm’s 
morning mail 


0 


(f) A graph to show the mail on another 
day 
20 30 40 


[Di 


Letters 


Parcels 


. A graph to show the number of letters 
in the words of two paragraphs 


Number of letters in the word 


20 


10 25 30 


Number of words 


15 
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